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Table 1 Period of pulsation and calculated
gas energy of electric detonators,
fired at various depth.

Charge |Hydrostatic| Period of | Energy of
depth pressure pulsation | gas bubble
(m) Po(bar) | Tp(msec) Y¢kD

0.25 1.025 22,35 0.81
22,95 0.88
0.50 1. 050 23.90 1.06
24,05 1.08
0.75 1.075 23.75 1.10
23.80 1.11
1.00 1.100 23,20 1.08
23.30 1.10
1.25 1.125 23.00 1.12
23.05 1.13
1.50 1.150 22.45 1.10
22.50 111
1.75 1.175 21.55 1.03
21.85 1.07
2.00 1.200 - 21.00 1.00
21.00 1,00

-—307 —




50 o
° wﬂ
B T 10
2 [  PP20
) / A 2
2 5T V-] .
LJ ; ‘\
o ! \
s 5 | ! \
[ I X “
o ¢ Detonator
- I 4 \
<] [ N
g E
0.5 |[S— S
§ /l \\ -8
/7 Ignilor (SLRB) v N
Mt Y
0.1 (] 1 L .
0 0.5 1.0 1.5 20. 25 (m)

Depth of charge D —» -
Fig.3 Effect of charge depth.

AORERY, =FAE-DhEVav 7Y — b
WBBOAKE (SLB), BI=FAF¥-DREWN
BEPW>TITFo RN, Fig. 3IREN TV S,
PRBLOBE D, BRI X3 Y ThHd,
Brbbhrbdl i, =fxA¥~0OKEVEECKIR)
Y, —B=3n¥-2EL5KEHARrEEL R
3o BT EOFURMN 2 AD AR TRLTH S0 L
TZORMTL, —EBERKPFOERENEDIL->TW
ArHZrhl, TZTHRLMKHOBE, 800
BEYKEOESICL > THELE2 LT, ELWH
ENRTHIS H3RE PP20 0 10g BT (=& 4
— 25k LATF) LwiZdicinde .

EOBROBARE= L ¥, KHOBRTE
Do T RDARLMPLHER, BREEL—
BELTACERORREY FLILTHEL TR
LTHDY, FOE=FAF~FTEALTELL A
Bicty, Fig.3mbbind X 51, BMKIFILARO
EED 12 BAFE L LT Ts OWERMNS Y
PRHL, EE W O

, Y=Y, +kW @)
DOHBBIENE DI TUE IV Z2iC Yo 128G
BTaBEORD=FAF—T, k pUBRIER 1g
Y D=FAFE-TdHBo

Fig. 1 (R Uiz 2 O AT >WT, B4k TNT %
BRI L LT LORBE T o7 8R4 Fig.4 7R
Fo MK ICIVTIE, @OOTRBIE 7 5OThM
W>10g 75> TWAH, RAKHITIRZ 2T
W=30g ¥ CRIEEFOMARICHS (Thivks
WERORBITMRYNEHL, REOTN»LREL
roiz)e

— 308 —

0

20 |-

Measured eeergy Y (KJ)
8

A Small vessel
o Large vessel

o 1 I3 "l
0 10 2 30

Charge weight of explosive W ()

Fig.4 Gas energy measurement in test vessels
with increased charge weight.

Fig.4 ThKEOHE, HEMYBLREONE
T Y XEROME Y RESHBERITH D, AR
RRT T 2W->T, P LHBAROBRELDH DD,
Fhora—aekfn ey (ZOMARKEBT
HETH)

T TCoEOBRE XVKIRICOWT, RISE
AR HET VLA H A2 ¥—0 iy Table 2
IZIF TR, BHicoWTit, BRCEABED
=EXNF—FEI\i 1g DY OHATH B,

2 2T TNTiIT2W T, ERRPIGEVEHTO

Table 2 Gas energy of explosives and

amsorigs
Explosive Y
TNT (po=1.0) 2.0k)/g
Tetryl (po=1.6) 2.1 »
PETN (po=1.0) 2.6 »

" PP20 (pp=1.6)* 2.1 »
PSB  (po=0.6)** 1.3 »
Pb-tricinate 0.91 »
Detonation fuse (fat) 30kJ/m
Detonation fuse (thin) 21 »
Electric detonator 1.1kJ
Ignitor (CCR) 0.31#
Ignitor (SLB) 0.15~
Fuse head . -1,4]

* PETN/Paraffin (80/20)
** PETN/{Inert (50/50)
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Behavior of gas bubble in underwater explosion (II)
Effect of vessel walls and the descent of gas bubble

by Kazumi Tanaka*

To obtain the gas energy of explosives, the estimation from the pulsation
period of gas bubble in underwater explosion has become of major interest. In
this report, the effect of vessel walls, which restricts the water flow of pulsation,
was studied in cylindrical water vessels. Experimental results showed that the
obtained energy became smaller or larger than the ideal value, if the depth or
the diameter of vessel had not been enough. In addition, the vertical descent
of gas bubble was clearly observed, as the evidence of nonideal water flow.

(‘Natioﬁal Chemical Laboratory for Industry, Hi;:atsuka branch, 1-3-4,

Nishiyahata, Hiratsuka-shi.)
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